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1.0 GENERAL INFORMATION 



1.1 INTRODUCTION 

This procedure is intended to supplement the information given 
in the RFl5y>RS09 DECdisk System Maintenance Manual. It is 
assumed that the reader is familiar with the general theory of 
operation aSd maintenance procedures for the RS09. 

The primary purpose of this procedure is to specify the techniques 
to be used in calibrating the G085 Disk Read Amplifier and Slice 
Modules;- iri the RS09. A further goal is to give the user an under- 
standing of the reasons behind the procedures so that he can use 
them with confidence. 



1.2 GENERAL DESCRIPTION OF CALIBRATION PROCEDURE 

The RS09 Fixed Head Disk uses the Non-Return- to-Zero (NRZ) re- 
cording technique which means that the track magnetization is 
reversed everytime a binary one is recorded. No reversal occurs 
whin: recording a binary zero, i.e., nothing at all is done to 
the track. When reading a track, the flux reversals (binary ones) 
are detected by the head and appear as positive or negative pulses 
at the output of the sense amplifier. 3inary zeros, of course, 
do not develop any signals. In the ideal case, data read from 
the disk would produce a clean signal as shown in Figure 1A. A 
regular data pattern such as alternating ones and zeros does, 
in "fact, produce a signal very close to the ideal. However, ex- 
perience has shown that a complex data pattern produces an ex- 
tremely noisy signal as shown in Figure IB. Since the noise de- 
pends on the data, the only reliable method of calibrating a 
disk is with a diagnostic that simulates a realistic data pattern. 

The calibration procedure has two objectives: to maximize the good 
signal region and to achieve the widest possible margins against 
noise. The best method of reaching these goals is to use a pro- 
cedure as follows (see Figure 2) : 

1. Check the "zero" noise level. 

2. Check the "one" noise level. 

3. Calculate the Figure of Merit (FM) and the signal region U) . 

4. Put an AGC jumper en the shoe containing the track that 
caused the first error in Step 2. 
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Figure 1. Sense Amplifier Output Signal - Ones & Zeros Superimposed 
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Figure 2. RS09 Setup Procedure 
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5. 



Repeat steps 1 to 4 until the FM and signal region are maxi- 
mized . 



6. Set the slice at the midpoint of the signal region. 

The adjustment potentiometers on the GO 85 module have been modi- 
fied to simplify the procedure. The gain adjustment pot has been 
changed so that all disk surfaces, whether high or low output, 
can be set to produce the same size signal out of the sense ampli 
fier. The range of the slice adjustment pot has been increased 
so that it is possible to measure both the "zero" noise level and 
the "one* noise level without adjusting the gain pot. As a re- 
sult, the gain need be set only once at the beginning of the pro- 
cedure. 



1.3 PRELIMINARY PREPARATIONS 

Before using this calibration procedure, insure that the followin< 
steps have been taken: 

1. All GO 85 modules have been retrofitted to Revision (f) . 

2. Spot check the head output signals to see if they agree with 
the readings on the original Head Data Sheet. 

3. If the surface or any shoes have been replaced, fill out a 
new Head Data Sheet according to the procedures in the Main- 
tenance Manual. 



4. 



Have ©n hand a copy of the RF15 Preliminary Calibration Pro- 
gram (Pre CAC al Prog.) AUTOCAD- 15-05AA. This program con- 
tains a switch-selectable subroutine simular to the Stamp Tes 
in the Disk Data Diagnostic. If this program is not availabli 
MULT- DISK and DISK DATA (STAMP TEST) can be used instead. f 



1.4 TROUBLESHOOTING TIPS 

In order to calibrate an RS09 s 
have a uniform disk surface and 
matched and adjusted. In many 
may be due to a bad spot on the 
adjusted shoe. If the disk has 
corrected by recalibrating the 
it may be necessary to replace 
ize the problem area, take the 



uccessfully, it is necessary to 

a set of shoes that are wedl 
cases, an excessive error rate 
surface or a degraded or mis- 
a high error rate that cannot be 
gain and slice adjustment, then 
the surface or a shoe. To local- 
following steps: 
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1. 

2. 

3. 

4. 



Determine the troublesome tracks frow the error printouts on 
the teletype. 

Inspect the individual tracks using the Stamp Test. 

If the surface modulation is too great for any track (more 
than 20%) or if there is a spot on the track with a low out- 
put signal, replace the surface. 

If the surface appears to be within specification, compare 
the tracks within a particular shoe. If the range of tead 
outputs within the same shoe diffess by more than 2*1 
replace the entire shoe. y Wan 2 " % ' 



2.0 RS09 CALIBRATION PROCEDURE 



2.1 GAIN AND SLICE MEASUREMENTS TECHNIQUES 

To measure Gain and Slice, use the procedures outlined in Section 
6.2 of the Maintenance Manual with the following exception: 

Measure Slice by reading the leading edge of the composite 
Gain-Slice waveform. 



2.2 TIMING TRACK CALIBRATION 

Calibrate the A, B.. and C timing tracks using the procedures in 
Section 6.2.3 of the Maintenance Manual .with the following ex- 
ceptions : 

Set the average voltage (gain) to 6 volts peak-to-peak. 
Set the slice to 1.4 volts (reading the leading edge). 



2.3 DATA TRACK GAIN CALIBRATION 

1. Find the average track in Matrix from the head data sneat 
and record its number on the Calibration Record Sheet (Figure 
j/ • 

2. Load and run the Pre Cal ProgStamp Test Program (see paragraph 
2.5.4) selecting the average track noted in Step 1. 
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3. Adjust the gain of the average track to 6 volts peak-to-peak 
and the slice to 1.4 volts. 

4. Repeat Steps x to 3 for Matrix 1. 

NOTE: 

Do not readjust gain during the 
rest of the calibration procedure. 

2.4 DATA TRACK SLICE CALIBRATION 

2.4.1 The Data Track Slice Calibration procedure is repetitive 
and has the overall objective of maximizing the signal 
region and the Figure of Merit for the disk. The proce- 
dure will be described for Matrix through it can be 
performed on both matrices simultaneously to save time. 
Note that the low failing track found on the first pass 
will be considered the reference track. All subsequent 
slice voltage readings will be taken from this track. 
Since the reference track exhibits the highest "zero" 
noise level, do not put on A6C jumper on its shoe; to do 
so would increase the "zero" noise level. 

2.4.2 To calibrate the Data Track Slice Adjustment, perform the 
following steps: 

1. Run the Pre. Cal. Program in the Random Pattern, 
Non-Save Mode. 

2. Carefully reduce the Slice voltage on Matrix and 
find the low failing point, Increase Slice slightly 
until the program just runs error free. This test 
find the "zero" noise level illustrated above. Record 
the number of the first track that caused an error 

on the Calibration Record Sheet. 



Stop the Random Mode program and run one pass of the 
Prel. Cal. Prog, to write the pattern 252525 and restart 
the Stamp Test, selecting the reference track (i.e., 
the track found in Step 2 on the first pass.) Record 
the low slice voltage level (Vj,) . (On the first pass, 
also measure and record the Gain of the reference 
track . ) 



SIZE 



CODE 

SP 



NUMBER 
RS09-0-12 



REV 



ENGINEERING SPECIFICATION 



CONTINUATION SHEET 



TITLE RS09 CALIBRATION PROCEDURE 



10. 



Restart Prel. Cal. Prog. Random Non-Save Mode. Carefully 
increase the slice voltage and find the high failing 
point. Reduce slice slightly until the program just 
runs error free. This test finds the "one" noise 
level illustrated above. 

Write 252525 PATTERN by running one pass of Prel. Cal. 
Prog. Go back to the Stamp Test, selecting the reference 
track. Record the high failing track number and the 
high slice voltage (V H ) . 

Install an AGC jumper on the shoe containing the hi«jh 
failing track found in Step 4 and record the jumper 
location. 

Calculate and record the Figure of Merit (FM) and the 
Signal REgion (A), where: 



FM 



v H = V t 



and A * V H - Vl 

Reraat steps 1 through 7 until A is maximised. If A 
decreases significantly on a subsequent pass, remove the 
previous AGC jumper. 

The following figures are the minimum acceptable re- 
sults in calibrating the RS09. In actual practice, 
a disk with a good surface and well matched shoes 
will surpass these figures by a wide margin. Since 
the goal of the calibration procedure is to maximise 
disk performance, every effort should be made to ex- 
ceed these figures. 

Minimum FM * 0.4 

Minimum A «= 1.3 Volts 

Maximum V L « i.o volts 

When A has been maximized, calculate and record the 
final slice voltage setting (V F ) using the data from 
the last pass, where: 

Vp » V H + v L 



Set the slice voltage to Vp on the reference track. 
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2.5 



11. Repeat the procedure for Matrix 1. 



MULTI-DISK PROGRAM OPERATING INSTRUCTIONS 



2.5.1 The program used in this calibration procedure is 

AUTOCAD* 15-D5AA 

RF15 Calibration Program 

Date: 



2.5.2 



2.5.3 



Multi-Disk operates in four modes as selected by the 
console data switches : 



Data Switch 



Setting 


' 1 





1 



Mode 

Save Mode 
Non-Save Mode 

Random Pattern 
252525 Pattern 



To run the Random Pattern, perform the following steps: 

1. Start Multi-Disk at location 200 with: 

Data Switch 1=1 
Data Switch 3=0 

2. The operator will then be asked (via the teletype) 
what the last available location of memory is for 
the system. 

Reply (in octal notation) ; 007777 for a 4K System 

to 
377777 for a 131K System 

The program will then printout the number of disks 
on-line and start running the program. 
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2.5.4 



Example 



LAST AVAILABLE MEMORY LOCATION OCTAL? 1777 7 
1 EXISTENT DiSKL(g) 



To run the Stamp Test, perform the following steps: 

1. Start Cal* Prog, at location 200 with: 

Data Switch 1=1 
Data Switch 3=1 

2. Stop the computer after one pass . 

3. Load the number of the desired disk in Data Switches 
15 - 17. This writes a 25 pattern on the disk in non 
save mode. 

4. Start the Stamp Test at location 201. 

5. The program will HALT at location 1235. Set 'the 
Data Switches to the 18-bit address of the desired 
track and press CONTINUE. 
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Figure 3. KS09 CALIBRATION SHEET 
Disk Type SN 



Date 



Use Random Pattern (Non-Sav. Mode) while making adjustments. Use Stamp 
Test (25 pattern) while taking Slice Voltage Readings. 
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Pinal Slice Setting V p = V H + V L 

2 
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Final Slice Setting V F = V H + V L 

2 



FM = V H - V L , Minimum FM = 0.4, 

V H + V L ' 



A = Vjj - V L ; Minimum A = 1.3 volts 
Maximum V L = 1.0 volts 
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